Abstract. The purpose of the paper is to study the current state of food security of Ukraine in order to identify the problem areas forming the system of food security in the country. Methodology. Assessment of the current state of the food security in Ukraine is carried out according to the Test Method for determining key indicators of food security, approved by the Cabinet of Ministers of Ukraine on 05.12.2007 № 1379 "Some Issues of Food Security" (as amended on 21.10.2011). Results. The article deals with the current state of food security in Ukraine for the next indicators: the daily energy value of the human diet, sufficiency consumption of certain products, the adequacy of supplies of grain in state resources, economic availability of food, differentiation value of food by social groups, market capacity of individual products, food self-sufficiency for a certain product. The study found that the state of Food Security in 2015 in Ukraine satisfied the set threshold values and rules by the majority of indicators. Practical implications. The value of particular indicators, calculated according to 2015 and compared to 1995, positively characterized the dynamics of food security in Ukraine. However, there is a necessity for a balanced state policy of the internal market and the agrarian sector's regulating. Value/originality. It is an obvious fact that it is needed to respect the objectives set out in the Strategy for Sustainable Development "Ukraine-2030" in the directions of development, security, responsibility, and pride.
Introduction
The issue of food security is concerned with providing the population with the key food products in sufficient quantity and adequate quality, creation of state reserves and stocks of food and agricultural products of long periods of storage, as well as the timing of their safe export and import. Addressing these issues requires an integrated management of agriculture and the consumer market, application of modern tools and incentives, and improvement of the system of foodstuffs continuous quality control.
The formation of food security should be accompanied by monitoring organized by the nature of changes and their quantitative and qualitative assessments for the preparation of the appropriate guidelines and management decisions. As a result of monitoring, authorized executive authorities have to decide on changes in the food basket of basic social and demographic groups, and executive authorities have to decide on the changes and approve food kits to basic social and demographic groups (rada.gov, 2011) .
In terms of European integration, providing transparency of internal and external food markets, constant monitoring of the indicators of food security becomes more and more necessary. Also, this will allow quickly respond to changes and generate corresponding public policies.
Talking about the monitoring indicators of food security, it should be allocated to the level where it is held: international, national, macro and micro level of households.
The monitoring of food security indicators at the international (global) level is exercised by FAO. Information on the evaluation methodology and indicators mentioned directly on the FAO's official site (FAO, 2017) , which the organization brought together in a single database to provide an open access to information and creating a food security volume information system. Indicators classified by measuring four components of food security -availability, access, utilization, and stability. FAO is currently creating indicators for food safety and nutrition monitoring Vol. 4, No. 1, 2018 (GSD 2) under the new Global Agenda "Goals of Sustainable Development for 2016-2030".
The authoritative foreign researchers on the food security problems are Zhengxia Dou (2016), Kathryn J. Fiorella (2016 ), Sarina Macfadyen (2015 , John Wilkinson (2015) , Jessica Fanzo (2015) , and others. However, these researchers did not conduct investigations of food security in Ukraine.
By the Cabinet of Ministers of Ukraine, the Resolution "Some Issues of Food Security" № 1379 dated 05.12.2007 (rada.gov, 2007) contained a list of tasks to the executive power to monitor indicators of food security of Ukraine at national, macro, and micro levels: 1) To the Ministry of Health, to determine every five years recommended by rational standards of consumption of basic products an average per one person; 2) To the Ministry of Agriculture and Food, the Ministry of Social Policy, and State Statistical Service, to provide within its authority submission to the Ministry of Economic Development and Trade every year until July 31, the information necessary to calculate basic indicators of food security; 3) To the Ministry of Economic Development and Trade, to prepare and publish each year before 1 st September of the next period report on food security state in Ukraine.
On the official website of the Ministry of Economic Development and Trade of Ukraine, there is no report on food security in Ukraine for any period. Regarding food security published only the balance of demand and supply of meat and meat products, sugar, milk and dairy products, vegetable oils refined on 01.04.2015, the estimated balance of supply and demand of grain in 2014/2015 marketing year by all categories of farms.
Over the last five years on the public domain (the official website of the Vernadsky National Library of Ukraine), there are more than twenty scientific works devoted to the study of indicators of food security of Ukraine. But, only three works of P. Sukhoi (2016), Krypa O., and Golikova K. Some indicators of food security, according to the Methodology for Determining the Key Indicators of Food Security, approved by the Cabinet of Ministers of Ukraine "Some Issues of Food Security" (rada. gov, 2007) , are available on the website of the State Statistics Service of Ukraine, but they are in different information sources, not structured and not are required interpretation to the public.
The monitoring of food security indicators at the households' level in Ukraine is not created.
Materials and methods
Assessment of the current state of food security in Ukraine performed according to test methods of basic indicators of food security, approved by the Cabinet of Ministers of Ukraine "Some Issues of Food Security" (rada.gov, 2007) : the daily energy value of the human diet, sufficiency of consumption of certain products, the adequacy of supplies of grain in state resources, economic availability of food, differentiation value of food by social groups, market capacity of individual products, food self-sufficiency for a certain product.
The indicators of food security are: 1) daily energy value of the human diet, defined as the sum of products unit multiplications of certain types of foods that people consume during the day, and their energy value as follows:
where EV -energy value of the daily diet of a person; i -a kind of foodstuff; m i -a mass of the i-product, consumed by a single person; z i -energy value per unit of mass of the i-product; 2) ensuring human diet with the main types of products, defined as the ratio between the actual consumption of the individual product and its rational norm by the formula:
where C -consumption sufficiency indicator of a particular product; C f -actual consumption of single product per person per year; C r -rational individual product intake per person per year, agreed with the Ministry of Health; 3) the adequacy of supplies of grain in state resources, defined as the ratio between the amount of food grain in the state food reserve and volume of domestic consumption of bread and bread products in grain, equivalent to the following formula:
where G -the indicator providing food grain resources; N -availability of food grain in the state food reserve; X -the average annual domestic consumption of bread and bread products in terms of grain 1 ; 4) economic availability of products, defined as the share of total food expenses in the total aggregate household spending according to the formula: 6) market capacity of certain products that tracked in dynamics and determined in terms of quantity as the product of a particular product consumption and the average population according to the formula:
where V i -the capacity of the domestic market of the i-product; i -a type of the i-product; F i -annual average consumption of the i-product; and N -average annual population; 7) food self-sufficiency for a certain product, defined as the ratio between the volume of imports of a particular product in terms of quantity and capacity of its domestic market by the formula:
where P -the share of food import of the i-product; ia type of the i-product; I i -import of the i-product; V ithe capacity of the domestic market of the i-product 3 .
The daily energy value of the human diet
Since 1990, the average daily calorie intake of food by the population of Ukraine per capita constantly exceeded the threshold. In 2015, average daily nutritional intake of average Ukrainian was 2799 kcal, which is 11.2% higher than the threshold criterion (2500 kcal). Compared to 1990, calorie intake by the population of Ukraine decreased by 22.2% (Figure 1) .
However, since 1990 the average daily calorie consumption of plant products exceeded the threshold, and the average daily calorie intake of animal products constantly observed deficit. Instead, only 28.3% of the average daily diet is provided by the consumption of animal products, which is 21.7% below the set threshold criterion (55%). Thus, according to the proposed by O. V. Kochetkov and R. V. Makarov (2002) , the classification of food security of the population in Ukraine meets the third minimum level (2300-2800 kcal per capita), which provides for such volumes of food resources that make impossible the emergence of hunger, and that should be considered within planning the provision of population with food in emergency (crisis) conditions.
It is obvious replacing of "expensive" calories by "cheapest one", which allows satisfying energy demand but does not ensure intake of all essential trace elements, vitamins, and minerals. As a result, there is another problem of food security -overeating and obesity.
Deficient food diets can lead to the growth of obesity and diet-related, non-communicable diseases that are increasingly distributed among the poor people. It was found that obesity is associated with the lack of food security in a number of adults' groups and is associated 3 limit (threshold) criterion for this indicator is its 30-percent level Vol. 4, No. 1, 2018 with poverty. The coexistence of malnutrition and excessive eating significantly affected the countries that conduct rapid transformation and lay them on the double burden of malnutrition (FAO, 2014) . These countries, in particular, include also Ukraine.
Sufficiency of single product consumption
Optimum is a situation where the actual consumption of food by a person during the year matches a rational norm (tentative set of basic food commodities and food security in average per capita in Ukraine for [2005] [2006] [2007] [2008] [2009] [2010] [2011] [2012] [2013] [2014] [2015] , to wit the ratio between the actual and rational consumption is 1.
In 2015 in Ukraine, compared to 2013-2014 years, the actual consumption of major products by 20% position was located above or at the level of rational norms. Stable positive dynamics is only in two product groups: grain products and potatoes (except in 1995) ( Table 1) .
As in previous years, actual consumption lags behind the rational norms consumption of animal products: milk and dairy products -by 44.8%, meat and meat products -by 46.4%. It should be noted that the discrepancy between actual consumption of animal products (except eggs) and norms of rational consumption is primarily due to a decrease in livestock production per person.
In 2015, as in previous years, the deficit of fruits, berries and grapes (43.4%), fish and fish products (57.0%), sugar (6,1%) consumption is set. In addition, in 2015, in contrast to the 2013-2014 years, there is found insufficient, compared with rational norms, consumption of eggs (3.4% lower), vegetables and melons food crops (0.1% lower), and vegetable oil of all kinds (5.4% lower).
The deficiency of basic food groups' consumption particularly has a negative impact on children. If the child is faced with food insecurity, most likely, it will lag in the growth and suffer on disorders of the digestive system, which often precede irreversible consequences lag in growth Fram, 2015) . Regarding the links between personal experience of food insecurity and overweight among children, the evidence compelling enough, although a range of other harmful consequences of food insecurity for children, including less healthy diets and negative psychosocial consequences have been well studied (IOM, 2011).
The adequacy of supplies of grain in state resources
At the beginning of 2015, the state intervention fund accounted for 516.1 thousand tons of grain and leguminous crops (Agrarian Fund, 2016) , the amount of average annual domestic consumption of bread and bread products in terms of grain, according to statistics, amounted to 5897.0 thousand tons (ukrstat, 2016) . Accordingly, the indicator of sufficiency of grain reserves amounted to 8.6%, which is inconsistent with the provisions of the Law of Ukraine "On State Support of Agriculture of Ukraine" (rada.gov, 2004), Article 9 of which stipulates that the state intervention fund should be formed in the amount of at least 20 percent of domestic consumption. In addition, this indicator is less for 8.4% of the limit (threshold) criterion for these indices (according to test methods of basic indicators of food security) in 17%, corresponding to 60 days of consumption.
Economic availability of food
According to the State Statistics Service of Ukraine in 2015, total expenditure of households on food amounted to 2207.23 UAH per month against 1766.14 UAH in 2014 (Table 2) . Vol. 4, No. 1, 2018 However, there was set a fluctuation of this indicator in terms of households' categories in urban and rural areas -respectively 51.3 and 45.4%. This is explained by the fact that in most of the rural settlements, households produce food by their own, and therefore -do not spend money on its purchase. On the contrary, the vast majority of the rural population is trying to get additional revenue due to the implementation of food received in their own household.
In the regions of Ukraine, there is also observed heterogeneity share of monetary household expenditures on food and non-alcoholic drinks: the lower in Zakarpattia Region, higher -in Dnipropetrovsk Region. Relatively low level of the expenditure on food (by their share in the total amount of monetary expenditures) is observed in Zakarpattia Region, Chernivtsi Region, Sumy Region, Ivano-Frankivsk Region, and Luhansk Region; critical level -in Dnipropetrovsk Region, Odesa Region, Kherson Region, and Lviv Region (Figure 2) .
Moreover, both increase and decrease of the expenditure on food proportion can have both positive and negative reasons and consequences. On the one hand, reducing expenditure on food share, which in itself reflects the positive momentum of indicator, may mean that consumers in the region produced a greater share of food by themselves (subsistence) or households' income is higher (ceteris paribus), or food in the region is cheaper. On the other hand, such dynamics may indicate the lowest adequacy of an indicator of basic food kinds' consumption in the region.
Thus, the indicator of the availability of food last year was 49.6% at its 60 percentage limit criteria. Compared to the previous year, this figure declined by 1.9 percentage points.
It should be noted a significant influence on the choice of certain food of preferences and traditional habits of certain types of products eating. Comparison of the provision of basic food products indicator with the share spent on them in total food expenditures shows that almost the highest and lowest unit costs in Vol. 4, No. 1, 2018 accordance to grain products (17.7%) and potatoes (1.6%). That is, exactly, those kinds of products on which rational consumption rates achieved, while the consumption of potatoes rational rate 22.8% over the bread products indicator. The same applies to the food, which is almost the worst (except fish) consumption adequacy indicators: the proportion of spending on meat and meat products and fruits, berries and grapes are respectively 20.6 and 0.5% (Figure 3 ).
Food cost differentiation for social groups
According to the State Statistics Service of Ukraine in 2015, 10 percent of households with the highest incomes on average spent on food 2822.06 UAH per month, and 10 percent of households with the lowest incomes -1653.68 UAH.
Food cost differentiation factor for social groups was 1.71 versus 1.48 in 2014, i.e., during the study period, there was a slight decrease in the differentiation of social groups in terms of food spending.
The capacity of the domestic market of certain products
Compared with 1995, in 2015, there was an increase in capacity of the domestic market in the following food groups: meat and meat products -by 8.3%, fish and fish products -by 97.2%, eggs -to 35.9%, vegetables and melons food crops -37.7%, fruits, berries and grapesby 26.1%, oil -by 23.8% (Table 3) .
At the same time, the largest deviations between actual and estimated market size for the rational consumption norms are established by groups of such food as meat 17,7 20,6 9,9 5,9 2,6 5,9 0,5 1 Vol. 4, No. 1, 2018 and meat products -36.3%, milk and dairy products -44.6%, fruits, berries and grapes -57.1%, sugar -6.0%.
Food self-sufficiency for a certain product
Meeting the needs of the population for food, within its purchasing power in 2014, as in previous years, is carried out mainly by domestic products (Table 4) .
The most vulnerable positions in terms of dependence on imported positions are "fruits, berries and grapes" and "all kinds of vegetable oil", the share of imports by these groups in the total consumption is respectively 27.0 and 30.5% at 30 percentage threshold criteria for this indicator.
Conclusions
The state of Food Security in 2015 in Ukraine by most standards satisfies set thresholds and rules. The values of individual indicators, calculated according to 2015 compared to 1995, positively characterize the dynamics of food security of Ukraine: -found a significant increase in diets of Ukrainians of those types of food, consumption of which is lagging behind most rational norms (meat and fish products), almost all types of products improved adequacy of consumption; -needs of the population in food carried out mainly by domestic agricultural products; -in Ukraine, there is a high self-sufficiency of population for the main types of food.
At the same time, the state of food security of Ukraine cannot be characterized as stable positive: -for products of animal origin, decreased average daily caloric intake of the population; -worsened the accessibility of food for the population; -adequacy levels of the grain supplies in state resources is lower compared to the maximum prescribed limit; -set high level of food dependency (in terms of the rational norms of consumption) for meat, milk and fish products, fruits, berries and grapes; -greatly exceeds the threshold percentage of import dependence of Ukraine on fruits, berries and grapes, and compared to 1995 given indicator increased by 25.0 percentage points.
Ukraine with available resources, according to various researchers, can "feed" about 100-150 million people (Kotykova, 2010) . Instead, there is a paradoxical situation, when country for export of raw materials (sunflower) is consistently among the top five world leaders and still has 40% of the value indicator depending on imported oil. Obvious is the need for a balanced state policy regulating the domestic market and the agricultural sector. 
